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At the meeting of the Yale Medical Society held October IO,
I928, in the Sterling Hall of Medicine, the five papers abstracted
below were presented.
STUDIES IN OPTIC NYSTAGMUS
JAMES CHARLES FOX) JR., M.D.) AND RAYMOND DODGE) PH.D., SC.D.
Optic nystagmus is a succession of alternately slow and rapid, to-
and-fro movements of the eye. Nystagmus may be induced in an
individual by having him watch a constantly moving series of objects.
During the slow or pursuit phase, the individual is fixating upon one
of the moving objects and the direction of movement of this phase
is in the direction of the moving visual field. The quick or saccadic
movement is usually in the opposite direction and is brought about
by a refixation upon a peripherally seen object, which immediately
engages the full attention of the observer.
Optic nystagmus has now been extensively investigated, in re-
spect to its component occular movements, by means of a reasonably
simple and accurate device for graphically recording the movements
of the eye. A technic for obtaining nystagmograms was developed
and employed in a group of normal persons and in a number of
individuals suffering from various disorders of the nervous system.
A concave mirror is pressed lightly against the closed lid of one eye.
If the cornea of the eye moves in a clockwise direction, the mirror
is rotated in a counter-clockwise direction and with it is rotated the
reflection of a beam of light. The movements of the reflection of
the beam of light are recorded on photographic paper. Suitable
methods are utilized to stabilize the apparatus. A large, wire-mesh
cylinder is placed concentrically about the subject's head. This
cylinder revolves and carries objects of varying complexity. The
seeing eye follows these objects and a nystagmus results. The eye-
ball of the closed eye follows the same movements as that of the
open eye. Hence, a nystagmogram is obtained.
The nystagmogram demonstrates the slow pursuit phase, the
quick saccadic phase, and the short saccadic movements of refixationYALE JOURNAL OF BIOLOGY AND MEDICINE
which occur within the pursuit movement and which depend, in num-
ber, upon the complexity of the object pursued. Certain character-
istic variations in the tracing may be identified as being due to winks,
lid tremors or pulsations, eye drifts, head movements, or occular
fatigue.
The normal variations of optic nystagmus include a certain de--
gree of inadequacy of pursuit, shortening of pursuit, and, under
certain conditions, failure to pursue. The saccadic phase in normal
individuals is remarkably constant.
In individuals with disorders of the nervous system there may
be profound disturbances of the pursuit and saccadic movements.
The pursuit movement may show lagging, shortening, inadequacy,
and, in certain cases, absence of refixation. The disturbances of the
saccadic phase may be shortening, dysmetria or "overshooting" with
correction, or interruption by abbreviated pursuits. The disorders
of the nervous system represented in the group of subjects studied
were myasthenia gravis, multiple sclerosis, Friedrich's hereditary
ataxia, and cerebral hemorrhage. Both phases of the induced
nystagmus were distorted in an individual who had multiple sclerosis
with spontaneous nystagmus on lateral deviation.
G. s. G.
ELECTROLYTE CONCENTRATION AND BLOOD VOLUME IN
INFANTS WITH DEHYDRATION DUE TO DIARRHEA
AND VOMITING
DANIEL C. DARROW) M.D.
Studies of the blood volume showed that the plasma volume
during dehydration might be decreased by 35 per cent. This re-
turned to normal with recovery. The loss of water from the plasma
was greater than the loss of body weight or even the loss of body
water, assuming that 70 per cent of the body weight is due to water.
During dehydration the freezing point of the serum might be
normal, especially in cases which had been dehydrated for several
days. In some cases, however, the freezing point showed a greater
depression than normal. In these cases conductivity measurements
showed that the increase in osmotic pressure was due chiefly to elec-
trolyte changes.
Schiff and Hartman have established the fact that cases present-
ing an increase in the electrolyte concentration of the serum show
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this increase in chloride, the values being elevated sometimes as high
as 50 per cent. Accompanying the increase in chloride there was
diminution of bicarbonate. This seemed to occur chiefly in those
treated with large amounts of saline parenterally.
These studies indicate that treatment should differ from our
present mode as follows: i. In administration of parenteral fluid,
one containing less sodium chloride should be substituted. 2.
Sodium bicarbonate in some form should be administered in selected
cases. The problems which are immediately suggested are the
manner of accomplishing these ends, and a more exact investigation
of the amount and kind of electrolyte lost in the stool.
D. C. D.
PATHOGENESIS OF NEPHRITIC EDEMA
J. P. PETERS) M.D.; A. M. WAKEMAN) M.D.; A. J. EISENMAN, PH.D.,
AND CARTER LEE, B.A.
The pathogenesis of nephritic edema was discussed upon the
basis of 84 determinations of all or the greater part of the total
acid-base balance made on the sera of i i patients in the various stages
of nephrosis. These patients showed a condition characterized
chiefly by a tendency to edema and profuse albuminuria without
hypertension or nitrogen retention or hyposthenuria or cardiac de-
compensation. Of all the constituents considered only the concen-
tration of proteins seems to be definitely correlated with the incidence
of edema. With one exception edema is present in every instance
in which the proteins are below 4 per cent, and never is it observed
when they exceed 5 per cent. Furthermore, some degree of protein
deficiency in the serum is found in every case of edema. These
findings, in agreement with those of VanSlyke and his associates,
support the theory of Govaerts and of Schade and Claussen con-
cerning the influence of the proteins of the serum in the pathogenesis
of edema.
The total base concentration is extremely variable whether there
is or is not edema, but there is a far greater tendency for base to
fall below rather than to lie above the normal limits. The great
frequency of low base values is at variance with the now generally
accepted theory that water retention in nephritic edema is secondary
to retention of sodium. Certainly if base is evenly distributed
throughout the water phases of the organism, one must conclude
that water is retained by these cases in excess of base.
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The concentration of chlorides is never found low and in one-
third of the observations it is abnormally high. It is hard to bring
this observation into agreement with the current view that the
edematous nephritic experiences no difficulty in the excretion of the
acid ion Cl, but only in eliminating the basic Na. Further evidence
of specific retention of chloride is found in studies of ammonium
chloride diuresis. Smaller doses of ammonium chloride are required
to produce acidosis in these persons than in normal individuals.
And in severe stages of the disease with the concentration of the
proteins extremely low the production of a chloride acidosis more
profound than any that have been produced in normal persons may
be without diuretic effect. Furthermore, the chloride that accumu-
lates in the body during the administration of the salt is eliminated
unusually slowly during the subsequent period. Finally, it is worthy
of note that salt-poor diets in which both sodium and chloride were
reduced often were followed by a diminution of serum base without
abatement of the hyperchloremia.
The variations of bicarbonate appear to be entirely secondary,
illustrating beautifully what Gamble has called its mendicant posi-
tion. It profits when it can at the expense of the depleted proteins
and is diminished when there is too little base to satisfy completely
the aggrandized chloride.
C. L. R.
A MECHANISM MAINTAINING THE HYPERGLYCEMIA OF DIABETES
H. E. HIMWICH, M.D.; W. H. CHAMBERS) M.D.; Y. D. KOSKOFF, B.A.;
L. H. NAHUM, M.D.; AND M. A. ADAMS, B.A.
The present study is based on a previous report showing that
resting muscle of normal dogs may liberate lactic acid into the blood
stream, that the lactic acid may thus reach the liver where it is re-
moved and converted to carbohydrate, and that the carbohydrate
may then be retained in the liver as glycogen or leave the liver,
appearing in the blood as glucose.
This work was done on fasting depancreatized dogs, the dextrose
to nitrogen ratio and the respiratory quotient being used as indices
of complete diabetes. Blood samples from the femoral artery and
vein, the portal vein, and the hepatic vein were analyzed for glucose
and lactic acid.
The results show that during both rest and exercise there is a
greater concentration of lactic acid in the blood of the femoral vein
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than in that of the femoral artery, that the liver removes lactic acid
from the blood, and that glucose is liberated by the liver.
In most instances the liver adds more glucose to the blood than
can be accounted for by the lactic acid entering that organ. This
additional glucose is probably produced in the heightened processes
of protein metabolism obtaining in the fasting diabetic animal.
The authors conclude that the liver forms carbohydrate from the
lactic acid liberated by muscle. Since this carbohydrate is not re-
tained by the liver as glycogen it necessarily appears in the blood as
glucose. Further, it may be concluded that this lactic acid-glucose
cycle involving muscle and liver is one of the mechanisms for main-
taining hyperglycemia after the glycogen stores of the liver are
reduced by fasting and may therefore be an important factor in
maintaining the hyperglycemia of clinical diabetes.
M. L.
SOME OBSERVATIONS ON ERGOTHIONINE
BLYTHE A. EAGLES, PH.D., AND HARRY M. VARS, B.A.
The demonstration of ergothionine in the blood by Hunter,
Eagles, Benedict, and his co-workers led at once to an investigation
of those factors which influence the appearance of this substance in
the blood of the pig.
The excellent calorimetric method of Hunter was used to
measure the ergothionine in the blood throughout the experiments
and, while the values obtained are significant, they can not be con-
sidered as absolute, since an appreciable amount of the substance is
lost by adsorption upon the precipitates incident to the purification
of the sample for analysis.
Pigs from abattoirs in Toronto, New Haven, and Philadelphia
showed ergothionine in their blood; animals from Springside Farm,
New Haven, revealed none. The prime point of distinction be-
tween the two groups was the dietary history. The abattoir pigs
were fattened on grains and grasses whereas the fare of the Spring-
side Farm pigs was exclusively city garbage. It was assumed that
the diet of the abattoir animals contained either ergothionine or a
precursor which changed to that substance in the pig's body.
Cowgill's Casein Diet III, a synthetic diet of lard, butter,
sucrose, casein, and salts was fed, for one month, to one of the
Springside Farm animals. The control, a litter mate of opposite
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sex, was kept and fed at Springside on the customary garbage. At
the end of the experiment neither animnal showed ergothionine in
the blood. When, however, these same animals were fed dried,
cracked, yellow corn, alfalfa meal, casein, yeast, cod liver oil, and
salts in limited quantities, ergothionine was readily detectable in
their blood.
Casein does not give the thiolimidazole ring as seen with ergo-
thionine, thus affording a convincing check upon the observation
that the pigs fed Cowgill's Casein Diet III yielded no ergothionine.
Thiolhistidine is at present under investigation as the most
probable precursor of ergothionine.
R. V. S.
On October IO, I928, Dr. Edward S. Welles of the Trudeau
Sanitorium, Saranac Lake, delivered a lecture in the Farnam Surgi-
cal Amphitheater upon "Surgery in Pulmonary Tuberculosis." Dr.
Welles discussed the general problems of surgery in relation to pul-
monary tuberculosis, emphasizing the following points.
Surgery in tuberculosis has as its primary purpose rest for the
lung and, therefore, all surgical procedures in the disease are merely
mechanical measures designed to effect this result. In both early
and moderately advanced pulmonary tuberculosis rest in bed gen-
erally provides adequate rest for the lung, but in some cases
surgical methods to promote rest may be indicated. The usual
operations are artificial pneumothorax, phrenicotomy, and extra-
pleural thoracoplasty in cases where pneumothorax will not suffice
because of pleural adhesions.
Phrenicotomy is an operation in which at least three inches of
the phrenic nerve are removed in such a manner that the accessory
phrenic, if present, will be destroyed. This immobilizes one-half
of the diaphragm and causes it to assume a higher position, thus,
limiting its excursions. In cases where the patient is considered a
poor risk for thoracoplasty or in cases not considered bad enough for
thoracoplasty the usefulness of phrenicotomv has long been recog-
nized, but only recently has it found favor as a preliminary step.
to thoracoplasty. The operation has also been employed as an ad-
junct to pneumothorax for some workers believe that it hinders the
collection of fluid following pneumothorax. At the Trudeau Sani-
torium cases have been observed in which apical as well as basal
38cavities have shown improvement following phrenicotomy. In one
or two instances cavities on the side opposite to the phrenicotomy
have decreased markedly in size, probably because of the increased
resistance brought about by resting the collapsed side.
Extra pleural thoracoplasty was first advised by Bauer and
Friedrick in Germany. Their method consisted in making a long,
curved incision parallel to the costal cartilages and removing seg-
ments of the ribs anteriorly. Active or passive depression of the
chest wall effected the desired collapse. The operation was often
too severe and the patients died of surgical shock. Zauerbruck
introduced the two-stage "hooked incision" operation which in-
volved a similar incision and the removal of segments of the ribs
posteriorly. This operation met with immediate success, due in part
to the fact that it was performed in two stages. The cases wherein
thoracoplasty is most strongly indicated are those of chronic uni-
lateral pulmonary tuberculosis with which pneumothorax has been
unsuccessful. The contra-indications for thoracoplasty are a rapidly
advancing tubercular infection, active pathology in the so-called
"good lung," a weak heart, and complications of the disease in
organs other than the lungs.
Cautery-pneumolysis, a recent development at the Trudeau
Sanitorium, is carried out by the use of an instrument similar to a
cystoscope. The operator is able to see the pleural adhesions
through the pneumoscope which has been introduced through a costal
interspace. A cannula introduced through another interspace per-
mits the passage of a long, curved electric cautery with which the
operator cuts the fibrous adhesions. The use of a relatively cold
cautery greatly decreases the danger of hemorrhage. This opera-
tion is a very valuable adjunct to pneumothorax in those cases where
adhesions prevent a satisfactory collapse.
J.M. B.
The fourth annual Clinical Congress of the Connecticut State
Medical Society took place in New Haven on September i8, I9, and
20. Fifteen papers were presented in the course of the three days.
Eight of these appear in abstract below; the remaining abstracts will
be published in the second issue of the JOURNAL.
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STERILITY AND INFERTILITY, CAUSES AND TREATMENT
I. C. RUBIN) M.D.) NEW YORK
Among the causes of sterility the possibility of the male being
responsible must be considered first. In males sterility may be due
to mechanical abnormalities but in the great majority of cases is due
to general impotence.
In the woman one considers general constitutional condition,
mechanical obstruction by scars, burns, or tumors, and minor local
causes such as vaginal stenosis. Non-patent tubes were found in
39.8 per cent of 2,000 cases.
Examination of the vaginal and cervical secretions within an
hour or two after normal intercourse will show motile sperm if the
male is doing his part and the reaction of the secretions is favorable.
The next step in diagnosis is to ascertain the condition of the ovaries.
The causes of sterility should be diagnosed and treated early.
The therapy in females includes restoration of anatomical relations
by surgery or by mechanical devices, combating inimical vaginal
and cervical secretions, stimulation of ovarian function, and tubal
insufflation.
In the obese type of woman with secondary male characteristics
and infrequent and scanty menstruation, X-ray therapy in small
fractional doses restores normal menstruation and raises the woman's
chance of conceiving from around 4 per cent to 50 per cent or better.
Tubal insufflation by carbon dioxide gas is preferred over
lipiodal injection in the diagnosis of diseased tubes, and is of great
value in treatment. In a series of 2,000 cases, conception took place
in I52 women within six months after insufflation and without the
use of any other therapeutic procedure. Many of the women had
been sterile for several years.
W. F. R.
DRUG ERUPTIONS
FRED WISE) M.D.) NEW YORK
Drug eruptions can simulate both common and rare diseases.
Their diagnosis is important, especially in the sort of situation where
a patient with a phenolphthalein rash takes cathartics containing
phenolphthalein to clear up the eruption.
The leg is the site of predilection for bromide eruptions, which
may resemble eczema, syphilis, tuberculosis cutis verrucosa, blasto-
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mycosis, ring-worm, or iodide rash and may even be mistaken for
pityriasis rosea or measles. The facial lesions in children may re-
semble mycosis fungoides or leukemia cutis. The characteristic
odor of the lesions often gives the diagnosis.
Iodides cause eruptions similar to those due to bromides, but the
backs of the hands are the favorite sites and there is a tendency for
the lesions to be hemorrhagic. Iodides may start an acne or exacer-
bate one already present.
Phenolphthalein affects susceptible individuals, causing hem-
orrhagic, pigmented lesions irregularly distributed over the body.
The lesions are more marked in brunettes than in blondes. Lesions
of the mouth and genitalia may suggest syphilis. Phenolphthalein
eruptions have lasted as long as nine years. The lesions may be-
come atrophic.
Too large an amount of arsenic may result in a hyperkeratosis,
an eruption similar to chloasma or leukoderma, or in isolated
squamous cell epitheliomas. The terms "pre-cancerous" and
"Bowen's disease" should not be applied to warty arsenical lesions
which are in reality cancerous.
W. F. R.
THE NATURE, SPECIFICITY, SENSITIVENESS, AND PRACTICAL
VALUE OF THE KOLMER-WASSERMAN REACTION
JOHN A. KOLMER, M.D.
In the Kolmer-Wasserman reaction specificity is obtained at the
expense of some degree of sensitivity. Unexpectedly positive re-
actions may occur during so-called latent syphilis and should not be
ignored. The positive Wasserman reactions that have been reported
in certain non-syphilitic febrile cases, e.g., in typhoid fever, pneu-
monia, malaria, tuberculosis, scarlet fever, and Vincent's angina,
were probably due to errors in technic. The Kolmer-Wasserman
reaction does not give positives in cases of leprosy, diabetes, preg-
nancy, tumor, nephritis, etc., unless there is coincident syphilis.
With spinal fluid free of anti-complementary activity the
specificity of the Kolmer-Wasserman test is even greater than on
sera. Frambesia is the only non-syphilitic condition in which it has
given positive reactions.
In syphilitic individuals under treatment and in clinically ob-
scure cases of untreated syphilis the sensitivity of the Kolmer-
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Wasserman test in detecting the presence of syphilitic antibody is
equal to or greater than that of raw serum tests. In the author's
laboratory the agreement between the Kolmer and Kahn tests was
between 94 per cent and 96 per cent. The former was generally
more sensitive in cases of untreated syphilis, while the latter was
more sensitive in some cases of treated syphilis.
A positive complement-fixation reaction is strong presumptive
evidence of syphilis. Thereafter the burden of proof rests on the
clinician to show that syphilis is absent, rather than on the serologist
to prove that it is present. A negative complement-fixation reac-
tion is of more value in ruling out syphilis as the cause of active
lesions than it is in the case of latent or quiescent lesions. A single
negative reaction should not be accepted as excluding syphilis.
The complement-fixation reaction is a reliable guide in the treat-
ment of syphilis. As the sensitivity of the test has been increased,




WALTER C. ALVAREZ) M.D.) ROCHESTER) MINN.
Constipation is not stagnation throughout the whole colon but
a state of affairs which may be due to any one of many conditions
throughout the length of the intestine. The routine treatment of
constipation by purgatives is illogical and often dangerous. The
treatment should be based on a consideration of local causative fac-
tors and the diet, habits, and possible anatomical peculiarities of the
individual.
Experiments have shown that normal individuals may take sev-
eral days to pass ingested objects. After the intestine has been
thoroughly emptied by purgation, one should not expect regular
normal movements for three days. Headaches are not caused by
the absorption of toxins but by nervous stimuli arising from the
walls of a distended colon.
The normal intestinal gradient may be flattened out, as is
possibly the case in the asthenic type of individual; it may be ob-
literated, as after an operation; it may be steepened, by removal of
the normal check at the rectum; or it may be reversed. Enteroptosis
probably is not a cause of constipation.
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Lesions of the pylorus, duodenum, small intestine, ileo-caecal
sphincter, colon, rectum, or anal sphincter may be manifested clini--
cally by constipation. One of the commonest early symptoms of car-
cinoma of the stomach is constipation.
W. F. R.
SOME CONSIDERATIONS IN DISEASE OF THE LIVER
LEONARD G. ROWNTREE, M.D., ROCHESTER) MINN.
A knowledge of the bilateral vasculature of the liver and of the
intimate relationship between the portal and biliary systems is essen-
tial to an understanding of liver disease. The study of the physi-
ology and metabolism of the liver is still in its infancy. The only
real success in measuring liver function has been in estimations of
bile formation and excretion.
The serum bilirubin or Van den Bergh test, the bile index, the
dye retention test, and other tests of liver function are valuable in
diagnosis. They indicate the presence and type of liver disease,
they tend to individualize the treatment of hepatic disease, and they
may further aid treatment by showing the optimum time for
operation.
A study of several hundred clinical cases shows that there is no
direct causal relation between the level of bile salts in the blood
and pruritis. There was no positive relation between bradycardia
and jaundice, except in the catarrhal form.
By microscopic study of the circulating blood of animals with
jaundice, experimentally produced, it has been found that the plate-
lets either do not throw out sufficient fibrin or throw out fibrin of
abnormal quality.
The importance of general infection in causing hepatic disease
is not appreciated. The prophylaxis of liver disease includes the
prevention of infectious diseases, eradication of foci of infection,
prompt recognition and treatment of toxemias causing hepatic dam-
age, and care in the use of toxic substances which may be present as
industrial hazards.
Liver disease is treated by constitutional specifics, by affording
functional relief through removal of biliary obstruction, ascites, etc.,
and by symptomatic remedies for the pruritis and gastro-intestinal
disturbances. Ascites, occurring early, can be controlled. The pre-
vention and control of hemorrhage is at present the great problem
in the treatment of hepatic disease.
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The pre-operative treatment in obstructive jaundice includes
shortening the coagulation time, anticipating failure of hepatic func-
tion by giving a high carbohydrate diet and omitting proteins, and
administration of adequate amounts of fluid. When jaundice is
increasing, operation should be avoided; when it is decreasing, opera-
tion should be postponed.
W. F. R.
ETIOLOGY AND EARLY DIAGNOSIS OF BRONCHIECTASIS AND
LUNG ABSCESS
DAVID T. SMITH, M.D., RAY BROOK, N. Y.
Recent work has shown that lung abscess and bronchiectasis are
caused by anerobic spiral organisms in combination with fusiform
bacilli, vibriones, and cocci. The spirochetes of Vincent's angina
have caused bronchiectasis and lung abscess in experimental animals,
and have been identified in the sputum of patients in whom the
X-rays showed beginning processes. The spiral organisms of pyor-
rhea produce bronchiectasis and lung abscess if injected into the
trachea of a guinea pig or rabbit, and may be the cause of post-opera-
tive lung abscess. At the autopsy of a boy with marked pyorrhea,
who died after tonsillectomy followed by pneumonia and lung
abscess, the spirochetes in the lung were identical with those in the
mouth.
A spirochetal infection of the lung, during the stage of invasion
(first 7-IO days), resembles pneumonia clinically. After ten days
the similarity to pneumonia disappears, and if left untreated, the
process goes on to bronchiectasis or lung abscess. These facts are
offered as explanation of the clinical course of post-operative pneu-
monia followed by abscess formation.
Incipient bronchiectasis and lung abscess can be diagnosed by
microscopic examination of the sputum. Bacteriological and X-ray
studies on clinical cases show that the spiral organisms in the lungs
can be destroyed by a few doses of neoarsphenamine or sulphar-
sphenamine, and the pathological process cleared up before it reaches
the stage of clinical bronchiectasis or lung abscess.
W. F. R.
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COMPRESSION FRACTURES OF THE SPINE
ROBERT B. OSGOOD) M.D.) BOSTON) MASS.
Compression fractures of the spine are more common than is ap-
preciated. Early diagnosis is important, for if the treatment is
properly applied early recovery may be expected. The apparently
mild nature of the injuries in these cases makes it necessary for the
diagnosis to be based on suspicion-suspicion that there may have
been hyperflexion of the spine crushing one or more vertebral bodies.
In the great majority of cases only a single vertebra is affected. In
70 to 80 per cent of cases it is the eleventh or twelfth thoracic or the
first or second lumbar.
The chief early symptoms are pain referred to the back in the
region of the lesion, local tenderness, and muscle spasm, which causes
limitation of motion. After the stage of initial injury there is a
period in which symptoms are absent or scarcely noticeable. Later,
angular kyphosis and localized or neuralgic pain develop.
The treatment given depends on the time elapsed since the in-
jury, the general condition of the patient, the neurological signs,
and the anatomical nature of the lesions. If neurological signs
appear immediately after the injury there is little hope of recovery;
if they appear late and gradually increase, manipulative or operative
treatment is indicated. Adhesive strapping and restriction of activity
suffice for the treatment of crush fractures of the sacrum and coccyx.
Crush fractures of a single vertebra are treated by immobilization
and hyperextension. Ankylosing operations may be indicated in
long-standing cases with disability and pain.
W. F. R.
REGULAR HEALTH EXAMINATIONS
BERTRAM L. BRYANT, M.D., BANGOR) MAINE
A discussion of the value of regular health examinations, to-
gether with suggestions as to how they may be conducted by the
general practitioner.
W. F. R.
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